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de Rham 1 :1 ’ stable
” 1:1
$p$- Galois de Rham $0$
( $[I]$ )
[Ta] J.Tate p-divisible group Tate- Hodge-Tate
J.-M. Fontaine Hodge-Tate de Rham
‘ crystauine etale cohomology
[Fol] $[Fo2]\circ$ Fontaine
W.Messing S.Bloch G.Faltings
Faltings [Fa2] Fontaine de Rham
( ‘ good reduction de Rham crystalline
[Fa2]
) $K$ $(0, p)$
$\overline{K}$ $K$ $B_{dR}$ Fontaine
Galois $Ga1(\overline{K}/K)$ ltration K-
algebra ( $\mathbb{C}_{p}=\overline{K}\wedge$ ) p-




$\mathbb{I}i_{dR}(X/K)$ $X$ $K$ de Rham cohomology $\circ$
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. (Faltings) ‘ p- etale cohomology
$H^{\cdot}=H^{*}(X_{\overline{K}}, \mathbb{Q}_{p})=\lim_{arrow}H^{*}(X_{\overline{K}}, Z/p^{n}Z)\otimes \mathbb{Q}_{p}$





$\sigma\otimes\sigma)$ filtration $B_{dR}$ $\mathbb{I}i_{dR}^{*}(X/K)$
Hodge filtration filtration $\circ$
. de Rham reduction
‘ de Rham
Fontaine
[H] Hodge-Tate Hodge-Tate de Rham
$gr^{0}$ - de Rham
Faltings bounded etale .Fontaine
$B_{dR}$ $\mathfrak{B}_{dR}$ $\mathfrak{B}_{dR}$ Galois
filtration connection |
$S_{\infty}$ $\mathfrak{B}_{dR}$ $gr^{0}$ - $\mathfrak{B}_{dR}$ \S 2
$\mathfrak{B}_{dR}$ de Rham rigid etale
local 1 $\mathfrak{B}_{dR}$ connection de Rham






$R$ $O_{K}$ ( $K$ ) $R[1/p]$ $K$
$R$ $d$ $(d=re1.\dim o_{K}R)$









$R$ $O_{K}$ smooth $R\infty$ almost etale
[Fal] $R_{\infty}$ $C$
$C$ $R$ Galois
$u_{i}$ $C$ $p$ $p^{e}$ $C$
$R_{\infty}$ $A$ $\frac{1}{p}$ $R_{\infty}$ finite etale
(7) $trA[1/p]/R_{\infty}[1/p](A)\subset p^{\epsilon}R_{\infty}$
(4) $(A \bigotimes_{R_{\infty}}A)[1/p]arrow A[1/p]$ $(x\otimes yrightarrow xy)$
$e_{A/R_{\infty}}$
$p^{\epsilon}$
Y $R$ $O_{K}$ smooth (good reduction
) $C=\overline{R}$
$\Gamma=Ga1(C/R)$ $\Delta=Ga1(C/R\otimes O_{\overline{K}})$ $\circ$
$O_{K}$
$R$ $C$ $\mathfrak{B}_{dR}=$
$\mathfrak{B}_{dR}(R,, C)$ $S_{\infty}=S_{\infty}(R, C)$
$[H]$ $B_{dR}=B_{dR}(R, C)$ Faltings [Fa2]
(7) $\mathfrak{B}_{dR}$ $B_{dR}$-algebra filtration{B } \Gamma - Griffith
transversarity integrable $kB_{dR}$-connection ‘ $\mathfrak{B}_{dR}$
$B_{dR}$ integral $(\mathfrak{B}_{dR}^{\tau}, p)$ -
(4) \Gamma -algebra




$H^{i}(\Gamma, \mathfrak{B}_{dR})\cong\{\begin{array}{l}R[1/p](i=0\text{ } 1)0(i\neq 0,)\end{array}\wedge$
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$B_{dR}(O_{K})$ Fontaine ^
$(\iota)B_{dR}$ -connection $\mathfrak{B}_{dR}arrow\Omega^{1}\otimes \mathfrak{B}_{dR}$ $r$-
$R[1/p]$
$0$ $arrow$ $\mathfrak{B}_{dR}$ $arrow$ $\Omega^{1}\otimes \mathfrak{B}_{dR}$ $arrow$ $\Omega^{2}\otimes$ dR $arrow\cdots$
$R[1/p]$ $R[1/p]$
degree (0) (1) (2)
DR r-firtration $DR^{\tau}$
$0$ $arrow$ $\mathfrak{B}_{dR}^{\tau}$ $arrow$ $\Omega^{1}\otimes \mathfrak{B}_{dR}^{\tau-1}$ $arrow$ $\Omega^{2}\otimes \mathfrak{B}_{dR}^{\tau-2}$ $arrow\cdots$
$R[1/p]$ $R[1/p]$
(0) (1) (2)




( ) $(R_{1}, C_{1}),$ $(R_{2}, C_{2})$
$DR(R_{1})$ $DR(R_{2})$
$arrow DR(R_{1}\bigotimes_{o_{K}}R_{2})$
‘ filtered quasi-isomorpism (K\"unneth formula)
. $R$ $W(k)$ bad reduction $\overline{R}$ $R_{\infty}$




( $p$- ) cohomology
$H^{i}$ ( $\Gamma$ , $[1/p](r)$ )
( $S_{\infty}$ $((i, r)\neq(0,0),$ $(1,0))$
)de Rham $gr^{0}$ - Hodge-Tate
$\mathfrak{B}_{dR}$ (7)-( )
$\mathfrak{B}_{dR}$ $B_{dR^{-}}connection$ de Rham $\hat{R}$ locally free
$\mathfrak{B}_{dR}$
166






$S=projective$ limit $(C_{0}/pC^{\ovalbox{\tt\small REJECT}\ovalbox{\tt\small REJECT}}0^{p}arrow C_{0}/pC_{0}^{p_{arrow}}\cdots)$
$S$ $s_{n}=s_{\mathfrak{n}.1}^{p}$ $C_{0}/pC_{0}$ $s=\{s_{n}\}$
$C_{0}=C_{0}^{p}+pC_{0}$ ( $C_{0}/pC_{0}$ )
$W_{n}(S)$ $arrow$ $C_{0}/p^{n}C_{0}$
$[s_{1}, \cdots s_{n}]$ $-\rangle$ $\overline{s}_{1n}^{p^{\mathfrak{n}-1}}+pp^{n-1\sim}$
$W_{n}(S)$ $n$ $S$- Witt vector $\tilde{\delta}$
$C_{0}/pC_{0}$ $s$ $C_{0}$ ideal $(p)$ PD.-















$(=\{(n\}$ $rightarrow$ $[\zeta^{p}, 0, \cdots 0]$
$\Gamma$-
$\alpha$ : $Z_{p}(1)arrow B_{dR}^{+}$













$E=B_{dR}^{+}[V_{i}) i=1, \cdots d]$
$Earrow\hat{C}[1/p]$
$V_{i}rightarrow 0$ $B_{dR}^{+}$
$J_{m}=\{x_{1} , x_{m} ; x;\in ker(Earrow\hat{C}[1/p])\}$ ideal




$R[1/p]$ $R_{0}[1/p]$ etale $\hat{R}[1/p]arrow E_{m}$
$E_{\infty}= \lim_{m}E_{m}arrow$
$t\in B_{dR}^{1}$ $E_{\infty}[t^{-1}]$ ‘
$E_{\infty}^{+}= \bigcup_{m\geq 0}t^{-m}ker(E_{\infty}arrow E_{m})$




























$t-\rangle$ $\{dlog((n)\}(\{(n\}$ $t$ 1 ) $V_{i}-\rangle$
$\{dlog(u_{i}^{p^{-\mathfrak{n}}})\}$ \Gamma - $\otimes \mathbb{Q}_{p}(-1)$
$ker(E_{2}arrow E_{1})(-1)arrow M$
$\Gamma$-





$f\dot{f}(\Delta, S_{\infty})=\{\begin{array}{l}(R\otimes O_{\overline{K}})^{\wedge}[1/p](i=0)o_{K}0(i\neq 0)\end{array}$
$H^{i}(\Gamma, S_{\infty}(r))\cong\{\hat{R}[1/p]0$
$(k$
$1tb)^{(0,0)}(i, r)=$ $(1, 0)$
$\mathfrak{B}_{dR}$ spectral










$\dot{\mathbb{F}}(\Gamma, \mathfrak{B}_{dR}’)\cong\{\begin{array}{l}(\mathfrak{B}_{dR}\bigotimes_{\hat{R}[1/p]}\hat{R}^{l}[1/p])^{\wedge}(\yen \text{ } 1)0(\text{ })\end{array}$
$r$- filtration DR’
$0$ $arrow$ $\mathfrak{B}_{dR}’$ $arrow$ $\Omega^{1}\otimes \mathfrak{B}_{dR}’$ $arrow$ $\Omega^{2}\otimes \mathfrak{B}_{dR}’$ $arrow\cdots$
$R[1/p]$ $R[1/p]$
degree (0) (1) (2)
$( \mathfrak{B}_{dR}\bigotimes_{B_{dR}}B_{dR}’)^{\wedge}arrow DR^{l}$
filtered quasi-
isomorphism cup Kunneth formula
\S 3. de Rham
$V$ $r$- $r$- $\mathbb{Q}_{p^{-}}$
. $V$ $\Gamma$ de Rham
$\mathfrak{B}_{dR}\otimes(\mathfrak{B}_{dR}\bigotimes_{\mathbb{Q}_{p}}V)arrow \mathfrak{B}_{dR}\bigotimes_{\mathbb{Q}_{p}}V$
$\hat{R}[1/p]$







locally free R^[l/p]- filtration
$DR(\cdot)$ cup K\’uinneth formula
de Rham
. (R\mbox{\boldmath $\lambda$}, $C_{\lambda}$ ) $us_{pecR_{\lambda}}arrow SpecR$ rigid
$\overline{etale}$covering $V$ $(SpecR)_{et}$ de $Rh$am
$\lambda$ $V$ $(SpecR_{\lambda})_{et}$ de Rham
de Rham rigid etale
. \S 2 \ni pm\Delta
\S 4.
$X$ $K$ | ac $O_{K}$ proper flat model
[Fa2][Fa3] $1I(R_{\lambda}, C_{\lambda})$ \S 2 II $SpecR_{\lambda}arrow X$
rigid etale covering
. $V$ $X_{et}$ smooth Qp- $V$ de Rham
$\overline{(R_{\lambda},}C_{\lambda})$ $V$ de Rham $\circ$
\S 3 rigit etale covering
$V$ de Rham $(SpecR_{\lambda}[1/p|)_{ct}$
$( \mathfrak{B}_{dR}\bigotimes_{\mathbb{Q}_{p}}V)^{\Gamma}$
locally
free rigid etale site locally free $X$
$K$ proper $X$ locally free [EGA
$III]$ $\{DR(V)_{\lambda}\}$ $X$ locally &ee
filtration DR(V)
$(R, C)$ \S 2 $f$ : $Xarrow SpecR[1/p]$ proper
smooth morphism $\circ$
$\overline{X}=X\bigotimes_{R[1/p]}\overline{R}[1/p]$
. $V$ $X_{et}$ de Rham $H^{i}(\overline{X}, V)$ $R[1/p]$
de Rham
$\mathfrak{B}_{dR}\bigotimes_{\mathbb{Q}_{p}}H^{i}(\overline{X}, V)\cong \mathfrak{B}_{dR}\otimes \mathbb{H}^{i}(X, DR(V))$
$\hat{R}[1/p]$
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‘ Galois ‘ filtration chern class map
‘ $\mathbb{H}\cdot(X, DR(V))$ DR(V) hypercohomology
[Fal] [Fa2]
cohomology hyper rigid etale covering hyper c\’ech
cohomology $\mathfrak{B}_{dR}$
rigid etale local
SC rigid etale local $\Delta’$ -cochain
$c^{*}()arrow^{a}$ $C^{*}( \Delta’, DR’\bigotimes_{\mathbb{Q}_{p}}V)$
$arrow bC^{*}(\Delta’, \mathfrak{B}_{dR}’\otimes DR^{l}(V))$
$\hat{R}’[1/p]$
$arrow c$ $\mathfrak{B}_{dR}\otimes DR’(V)$
$\hat{R}[1/p]$
$\Delta’$
$\mathfrak{B}_{dR^{\text{ }}}’$ DR’ \S 2
$R^{l}/R$ Galois dR$(R’, C’)$ $\hat{R}’[1/p]/\ovalbox{\tt\small REJECT}[1/p]$
$a$ $c$ dR quasi-isomorphism
$b$ de Rham
$\Delta^{l}$ -cochain $C^{*}(\Delta’, V)$ rigid etale hypercovering hyperco-
homology rigid etale cohomology etale cohomology
$H^{\cdot}(\overline{X}, V)$ (torsion )
$\Delta^{l}$-cochain cochain








[BO] Berthelot,P. and Ogus,A.:, “Note on crystalline cohomology,”
Princeton University Press, 1978.
173
[Fal] Faltings,G.:, p-adic Hodge theory, J. Am. Math. Soc. 1 (1988),
255-299.
[Fa2] Faltings,G.:, Crystalline cohomology and p-adic Galois representa-
tions, Algebraic and Analysis, Geometry and Number Theory, Johns
Hopkins University Press (1990), 25-80.
[Fa3] Faltings,G.:, Letter.
[Fol] Fontaine,J.-M.:, Modules Galoisiens, modules filtres et anneaux de
Barsotti.Tate, Ast\’erisque 65 (1979), 3-80.
[Fo2] Fontaine,J.-M.:, Sur certains types de repr\’esetations p.adiques $du$
groupe de Galois d’un corps local, construction d’un anneaux Bar-
sotti-Tate, Ann. of Math. 115 (1982), 529-577.
[H] Hyodo, $0.:$ , On variation of Hodge-Tate structures, Math. Ann. 284
(1989), 7-22.
[I] Illusie,L.:, Cohomologie de de Rham et cohomologie \’etale p-adique
[ $d$ ‘apres G.Faltings, J..M.Fontaine et al.], S\’eminaire Bourbaki 1989/
90, expos\’e $n^{0}726$ .
[Ta] Tate,J.:, p-divisible groups, Proceedings of a Conference on Local
Fields (1967), 158-183, Springer, Berlin.
[Tsu] Tsuzuki,N.:, Variation of p-adic de Rham structures, Preprint.
[EGA III] Grothendieck,A. and Dieudonn\’e,J.:, El\’ements de G\’eom\’etme
Alg\’ebrique III, Publ.Math.IHES 11 (1961);, 17 (1963).
